Objective: Use of folic acid during the perinatal period is important to prevent birth defects.
Introduction
Around 3,000 pregnancies in the United States (US) are affected with birth defects each year. 1 The most common birth defects are the neural tube defects (NTDs) which include anencephaly and spina bifida. 2 The NTDs result from improper closure of spinal cord and cranium, nearly 28 days after the conception which is typically the time by which a woman becomes aware of her pregnancy. 3 Although, the NTDs are associated with high morbidity, mortality, and economic burden, 4 they can be prevented by the consumption of folic acid during the perinatal period. 5 The Centers for Disease Control and Prevention (CDC) and the United
States Public Health Service (USPHS) recommend that all women of childbearing age should consume 0.4 mg of folic acid daily to reduce the risk of NTDs. 6 In addition, the Food and Drug Administration (FDA) mandates that all standardized enriched cereal grain products sold in the US should contain 140 mg of folic acid per 100 gm. However, the consumption of folic acid at the preconception stage is less than optimal as 37% of pregnancies in the US are unplanned. 7 Hence, it is important to assess the factors associated with folic acid intake among women of childbearing age.
Some previous studies have examined the factors associated with folic acid intake among women. A systematic review conducted by Rofail et al. indicated that awareness and knowledge of folic acid use, pregnancy plan, being married, high education, and high socioeconomic status were associated with folic acid intake among women. 8 In addition to these factors, presence of insurance coverage, and White race are also associated with folic acid intake. [9] [10] [11] Although these studies have highlighted the factors associated with folic acid intake among women of childbearing age, they were restricted to certain geographical regions. [9] [10] [11] We could not find a study that examined folic acid intake among women in West Virginia (WV). Therefore, the current study aims to examine the rate of folic acid intake and the factors associated with folic acid intake among women of childbearing age in WV.
Theoretical Framework
The theoretical framework used in this study was adapted from the Health Belief Model (HBM; Figure 1 ). 12 This model has been extensively used to understand health behaviors such as smoking cessation, breast cancer screening, and folic acid intake. 13 The HBM posits that folic acid intake is a function of : (a) modifying factors, which includes individual's demographic characteristics (age, race, and ethnicity), socioeconomic factors (annual household income, education, and marital status), and knowledge of folic acid use; (b) individuals' perceptions, which includes perceived benefits of folic acid in preventing birth defects, and perceived susceptibility to birth defects; and (c) likelihood of taking action, which includes cues to action (awareness of folic acid use, pregnancy status, and receiving advice from health care provider).
Methods

Participants
We conducted a cross-sectional online survey among students, faculty, and staff members of West Virginia University (WVU). Women of childbearing age (18-45 years) who could read and write in English were eligible for this study. Of 197 women who consented to participate in the study, 86.3% (N = 170) completed the survey.
Procedure
This study was approved by WVU Institutional Review Board (WVU-IRB). An online survey was designed using Qualtrics software (Qualtrics Labs Inc., Provo, UT). A web link to the online survey was advertised using L-Soft LISTSERV server at WVU. The consent form had the short description of: a) purpose of the study, b) voluntary participation, and c) anonymity of the responses. The responders identified their age and gender on the screening page of the survey. Only the women of age 18-45 years were directed to the survey.
Measures
We developed a self-administered survey using validated questions from the Behavioral Risk Factor Surveillance Survey (BRFSS), 14 the Pregnancy Risk Assessment Monitoring Survey (PRAMS), 15 and the March of Dimes/Gallup Organization's national survey on folic acid use. 16 First, we assessed the use of any vitamin by asking, "Do you currently use any vitamin pills or supplements?" (yes/no). If they responded 'yes', then we assessed folic acid intake by the item, "Do any of the vitamin pills or supplements you take contain folic acid?" (yes/no).
Knowledge of folic acid use was measured by asking, "Some health experts recommend that women take 400 micrograms of the vitamin B folic acid, for which one of the following reasons?" The possible responses included: (a) to make strong bones, (b) to prevent birth defects, (c) to prevent high blood pressure, (d) some other reason, and (e) don't know\not sure.Women who selected 'To prevent birth defects' were considered to have knowledge about benefits of folic acid intake, and those who selected other responses were considered to have no knowledge about benefits of folic acid intake. The awareness of folic acid use was measured by asking, "Have you ever heard or read that taking folic acid can help prevent some birth defects?"
(yes/no). Those who answered yes to this question were further asked about their sources of awareness, "Have you ever heard about folic acid from any of the following:
(Magazine/newspaper article, radio/television, doctor/nurse/other healthcare worker, book, family/friends, or others)." Perceived susceptibility to birth defects was measured by the item, "Do you believe that women who are not taking folic acid can be exposed to pregnancy with birth defects?" (yes/no). The perceived benefit of folic acid in preventing birth defects was measured by the item, "Do you believe that folic acid intake can prevent birth defects?" (yes/no).
Sample size G*Power 3.1 software was used to calculate the minimum required sample size prior to the data collection. 17 We used an effect size of 0.15, the p-value of 0.05, and the power of 0.8 for sample size calculation. This study had 16 independent variables (Tables 1 & 2 ) and the minimum required sample size was calculated to be 126.
Statistical analyses
We calculated frequencies, percentages, and means to describe the study sample. Chisquare test was used to examine the unadjusted association between the independent variables and any vitamin use and folic acid intake at a p-value of 0.05. Multinomial logistic regression was used to assess the adjusted association of modifying factors, individuals' perceptions, and the likelihood of taking action from the HBM with folic acid intake after controlling for demographic variables. The outcome variable for multinomial logistic regression consisted of three categories: use of folic acid, use of vitamin not containing folic acid, and no vitamin use.
All the analyses were conducted using Statistical Analysis System Software 9.4 (SAS ® ).
Results
Sample characteristics
The total sample size consisted of 170 women of childbearing age which was more than the required sample size. Table 1 indicates the description of the use of any vitamin and folic acid by participants' characteristics. The majority of participants were White (93.5%), unmarried (84.5%), less than 22 years old (45.0%), and 44.1% had an annual income less than $25,000 (Table 1) . Further, ten percent of women reported having an unplanned pregnancy.
Survey responses
The intake of any vitamin was reported by 64.7% participants. Among these participants, the use of folic acid was reported by 63.6% of women. The majority of study participants had knowledge of folic acid use (63.6%) while 22.9% did not know or were not sure ( Table 2) .
Seventy-five percent of women believed that folic acid can prevent birth defects. Further, 67.6%
of participants were aware that folic acid can prevent birth defects. The most common reported source of awareness was from the health care providers (47.6%) followed by magazine or newspaper (35.3%) ( Table 3) .
Factors associated with folic acid use
From the unadjusted analyses, folic acid intake was reported by a significantly higher percentage of women who had knowledge that folic acid prevents birth defects (75.4%) as compared to those who did not have knowledge (40.0%), and women who were aware that folic acid prevents birth defects (74.0%) as compared to those who were not aware (46.4%; Table 2 ).
From the adjusted analysis, those who were aware that folic acid prevents birth defects were about more likely to report folic acid intake (Adjusted odds ratio (AOR) = 3.7 [95% CI, 1.1-13.2]) than those who were not aware. Women with higher perceived benefits of folic acid were more likely to report folic acid intake (AOR = 4.5 [95% CI, 1.1-18.0]) compared to women with lower perceived benefits of folic acid use. Women planning to get pregnant were more likely to report folic acid intake (AOR = 3.5 [95% CI, 1.0-11.8]) compared to women not planning to get pregnant. Women who received advice for using birth control from a doctor were more likely to report folic acid intake (AOR = 3.8 [95% CI, 1.3-11.5]) as compared to women who did not receive advice.
Discussion
We examined folic acid intake among women of childbearing age in WV. Despite the CDC recommendations for using folic acid for women of childbearing age, a higher percentage of women still not taking folic acid. Only one-half of the women in our study sample reported taking folic acid. This finding is consistent with the most recent national estimates reported by the March of Dimes/Gallup Organization's national survey.
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The majority of the participants were aware that folic acid prevents birth defects, and awareness of folic acid use was associated with the intake of folic acid. These results emphasize the importance of increasing awareness of folic acid use among women of childbearing age, especially because one-third of pregnancies in the US are unplanned. 7 The most reported source of awareness about folic acid use was healthcare providers followed by a magazine/newspaper.
Further, a majority of women took advice from a physician about the use of birth control, and it was associated with folic acid intake. Thus, it is evident that healthcare providers play an important role in improving the intake of folic acid among women of childbearing age.
Further, two-third of the women in our study had knowledge that folic acid prevents birth defects; however it was not significantly associated with the intake of folic acid. We speculate that having knowledge was not enough for women to change their folic acid intake behavior. We also found that perceived benefit of folic acid use in preventing birth defects was associated with folic acid intake. Therefore, educational interventions should focus on the benefits of folic acid in preventing birth defects. Our study also found that women planning to get pregnant were more likely to use folic acid. This might be due to their physicians' recommendation or their inquiry about pregnancy.
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Findings of our study emphasize the need of public health interventions to increase the awareness about folic acid intake among women of childbearing age to reduce the occurrence of birth defects. The results of this study should be interpreted in the context of some limitations.
All measures in the study were self-reported and thus subject to recall bias. Also, the study was conducted among WVU students, faculty and staff, therefore, the findings cannot be generalized to all women of childbearing age in WV. Furthermore, the dosage of folic acid being consumed by women was not known, thus it is not sure if they were taking the recommended 0.4mg of folic acid.
Implications for Practice and/or Policy
Although the majority of women were aware and have knowledge about the use of folic acid to prevent birth defects, almost one-third of them did not report the use of folic acid.
Healthcare providers should inform women about the need to take folic acid during the childbearing age. The March of Dimes/Gallup Organization's national survey in 2003 found that approximately 90% of women would be likely to take a daily vitamin if advised by physicians or other health care provider. Therefore, recommending folic acid by healthcare providers should be part of the preventative healthcare services.
Conclusion
Our study findings indicated that even though women in our sample were highly educated, one-third of participants lacked the knowledge and awareness of the benefits of folic acid use. Therefore, it is important to increase the awareness of the benefits of taking folic acid to prevent birth defects among women of childbearing age. Future studies among a more representative sample of women of child bearing age in WV are warranted. Perceived benefits that folic acid intake prevent birth defects Perceived susceptibility
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